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英文缩写      英文全称  中文全称 
   3D 
  Three-dimensional    
visualizationtechnology 
   三维可视化技术 
 ICGR15 
   Indocyanine green retention  
       rate at 15 min 
吲哚氰绿 15 分钟滞留率 
   HC    Hilar cholangiocarcinoma    肝门部胆管癌 
  PHC   Primary carcinoma of the liver     原发性肝癌 
  HCH      Hepatic hemangioma     肝血管瘤 
  PRT   Primary retroperitoneal tumor   原发性腹膜后肿瘤 
  CT          Computer tomography     计算机断层成像 
  MRI     Alanine aminotransferase      磁共振成像 
 MRCP Magnetic resonance cholangiography    磁共振胆道成像 
  LRV      Liver remnant volume     剩余肝脏体积 
  PVH       Portal venous phase       门静脉期 
  AP         Arterial phase                    动脉期 






















对 2011 年 12 月至 2013 年 12 月厦门大学附属成功医院收治的 94 例腹部疾
病患者（其中肝胆管结石病 30 例、肝门部胆管癌 10 例、巨大肝脏恶性肿瘤 12
例、复杂肝血管瘤 12 例、腹膜后肿瘤 30 例(其中 8 例 终纳入本次研究)）行腹
部 320 层螺旋 CT（日本东芝）平扫期、动脉期、门静脉期及延迟期扫描。采集
数据：利用光盘刻录全部数据，采集的二维图像数据以 DICOM (digital imaging and 
communications in medicine，DICOM)形式存储，病例数据分别导入美国
IQQA-Liver V1.0 系统、厦门强本公司自主研发的三维可视化系统。 
2、三维可视化重建 
















































30 例肝胆管结石病患者中 24 例患者行胆总管切开术，15 例患者行肝部分切
除术，16 例患者行胆肠吻合，6 例患者行肝实质切开取石术；10 例肝门部胆管
癌患者中 1 例患者行姑息性手术切除、2 例 Bismuth CorletteⅢa 型患者行右半
肝切除、3 例患者行局部切除、4 例患者行左半肝切除。 
2、巨大肝癌、肝血管瘤患者 
2.1 三维可视化重建结果 





















2.2.2  12 例复杂肝血管瘤患者术前预切除肝脏体积与术后实际切除肝脏体
积分别为（611.67 ± 182.36）ml 和（80.00± 22.06）ml，模拟值与实际值差异有
统计学意义（t =11.34，P<0.05）。 
2.3 手术结果 










8 例均行手术切除，其中 1 例联合脾脏与胰尾切除、4 例联合肠道切除重建、
1 例联合下腔静脉侧壁部分切除加修补成形。 

























Evaluation of clinical application and value on three-dimensional 
visualizationtechnology in abdominal surgical reconstruction in biliary tract disease, 
liver disease (including bile duct stones, hilar, huge liver cancer, liver hemangioma) 
and retroperitoneal tumors . 
Methods 
1.Data collection on reconstruction of three-dimensional visualization 
   72 cases of abdominal diseases patients (including  30 cases of bile duct stones, 
10 cases of hilar cholangiocarcinoma,  12 cases of huge liver cancer, 12 cases of 
complicating hepatic hemangioma , 8 cases of retroperitoneal tumor ) treated by 
Xiamen University affiliated successful hospital from December 2011 to December 
2013,scanned througth 320-computed tomograph (Toshiba) Scan phase , arterial, 
portal venous phase and delayed phase .Data collection: all data recorded by disc , 
two-dimensional image data  stored througth DICOM (digital imaging and 
communications in medicine, DICOM), case data were introduced into the United 
States IQQA-Liver V1.0 system, Xiamen strong independent research and 
development of the Company liver 3D visualization system. 
2.Reconstruction of three-dimensional visualization 
   automatical recognizes thtougth three-dimensional reconstruction software in the 
abdominal lesions. three-dimensional and dynamic observation to the adjacent 
relation. 
3.Preoperative evaluation  
3.1 combination liver function ,liver reserve function  , in patients of biliary 
tract and liver disease ,  to accurately measure individual liver volume using 















3.2 evaluating  perioperative risk throuhth dynamic observation  between the 
retroperitoneal tumor and surrounding blood-vessel  
4.surgical planningand simulation 
   Formulating surgical planning ,surgical removal of the line drawn, cut liver 
plane,according to the results of a three-dimensional reconstruction, following the 
principle of anatomic resection ; formulating a number of surgical options for the 
same patient according to the results of a three-dimensional reconstruction of , 
guiding surgery operation  
5.Statistical analysis 
 Analyzing using SPSS17.0 statistical software.Expression in for measurement data, 
expression using the percentage  for count data .Pearson rank correlation analysis 
used between the analog cut liver volume and actual cut liver volume .P <0.05was 
considered statisticallysignificant. 
Results 
1.Hepatocholangiolithiasis , patients with hilar cholangiocarcinoma 
1.1 CT image data of 30 cases of bile duct stones is automatically recognized by the 
system, and human-computer interaction are to complete the final three-dimensional 
reconstruction; Three-dimensional reconstruction of 10 cases of hilar 
cholangiocarcinoma patients were successfully conducted . Three-dimensional 
structure of the liver, relations between liver lesions and adjacent piping system can 
be clear, transparent display throuhth reconstruction of three-dimensional 
visualization . 
1.2 Relation of liver volume in analog resection and actual cut 
   Liver volume of the liver bile duct stones patients  was (1390 ± 148) ml measred 
by three-dimensional reconstruction. Liver volume (275 ± 156) ml pre-resection,  
actual volume (261 ± 148) ml, rate of deviation was 5.4%. 
    Liver volume of hilar cholangiocarcinoma was （1496±162）ml measred by 
three-dimensional reconstruction. Average volume of tumour was  (67 ± 18) ml , the 
average volume of pre-liver resection  was (335 ± 241) ml, average volume of  the 















2.Large liver cancer, hepatic hemangioma 
2.1 effection of reconstruct on three-dimensional visualization  
    CT image reconstruction data of 12 patients with Large liver cancer were 
successfully completed, clearly showing the hepatic artery, portal vein, hepatic vein, 
the tumor structure, observating the tumor from any angle stereoscopic visual , 
understanding the space adjacent to the tumor and surrounding tissue relationship; CT 
image reconstruction data of 12 hepatic hemangiomawere successfully completed, 
liver, tumor, are clearly visible. 
2.2 Relation of liver volume in analog resection and actual cut 
2.2.1 Pre-removal of nine cases before the pre-surgery patients  liver volume 
(1856.10 ± 255.85) ml, the actual removal of liver volume (1817.02 ± 251.17) ml, 
There was no the statistical differences between the two quantitative value(t = 0.32, P 
<0.05  
2.2.2 Reconstruction of three-dimensional visualization of 12 cases of complicated 
hemangiomas were successfully completed . Preoperative pre-resection liver volume 
were (611.67 ± 182.36) ml ; the actual quality were (80.00 ± 22.06) ml, there was 
statistically significant (t = 11.34, P <0.05) between analog value and the actual value. 
2.3 Comparing between analog liver resection surgery section and section  the actual 
liver resection surgery section . 
  Following principles of anatomical liver resection ,setting pre-liver resection 
plane (margin from the tumor margin about 1cm), the resulting between the actual 
surgical anastomosis  and simulation results were almost identical,  severe 
postoperative complications wee reduced. 
3.Patients with retroperitoneal tumors 
3.1 Effecting of  three-dimensional visualization reconstruct 
    Three-dimensional reconstruction of 8 patients were successfully perfommed. 
the tumor size, abdominal aorta, inferior vena cava, the structure of the surrounding 
organs clearly showed. 














Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
